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Abstract 
 
Economists recognized the predictive ability of capacity utilization on inflation as early 
as the 1970s. However, recent research by Dotsey and Stark (2005) from the Federal 
Reserve Bank of Philadelphia found contradicting empirical results, which shows that the 
relationship between capacity utilization and inflation has diminished. This research 
investigates the potential reasons behind the inflation-utilization relationship breakdown. 
In particular, the research examines the relationship between capacity utilization and 
inflationary pressure on an industry specific basis. Empirical shows that the relationship 
between capacity utilization ad future inflation deteriorated after the 1980s, but 
forecasting power returns marginally after 2000.  In addition, while on an aggregate 
basis, capacity utilization rate contains no information for future inflation measured by 
producer price index (PPI), empirical results show that the predictive power of industry 
specific capacity utilization on corresponding industry PPI inflation remains in certain 
industries.  
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1. Introduction  
Economists recognized the ability of capacity utilization in forecasting inflation as 
early as the 1970s. However, Dotsey and Stark found contradicting empirical results in 
2005, stating that the predictive ability of capacity utilization on inflation has deteriorated 
since the 1980s. This research investigates the potential reasons behind the inflation-
utilization relationship breakdown.  
With price stability being a part of the Federal Reserve Board’s dual mandates, 
inflation has received much attention from the media and academia. Especially, in 2012, 
the Federal Board of Governors started to use a 2 percent inflation target in attempt to 
achieve the board’s commitment to price stability. The ability to accurately capture 
inflationary pressures is imperative, because it allows economists to better predict the 
future price levels. With accurate inflation forecast, the Federal Reserve could respond 
with monetary policies in a timely manner to prevent severe fluctuation in prices. 
However, inflation tends to be a lagging indicator, because forces that drive inflation can 
build up before they start to appear in the data.1 Furthermore, measurements of inflation 
are published with a time lag, which means existing data don’t accurately measure the 
current level of price growth.  
As existing inflation measurements fail to capture the contemporary pace of price 
growth and future inflationary pressures, economists often utilize available economic 
indicators to forecast and estimate the future rate of inflation. Such economic indicators 
include the level of output growth (GDP) and unemployment rate. The relationship 
between output or unemployment rate and inflation is known as the Phillips Curve. """"""""""""""""""""""""""""""""""""""""""""""""""""""""
1 See "The Case Against Further Delay”, speech by Jeffrey Lacker, President of the 
Richmond Federal Reserve.  
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However, in the recent economic cycle, the labor force participation rate declined to 
historic low levels and the number of discourage workers rose to historic high levels. The 
structural shift in the labor market puts the accuracy of the information that the 
unemployment rate provides into question. Thus, finding a reliable alternative economic 
indicator in forecasting inflation is essential.  
Similar to the unemployment rate and gross domestic product (GDP), capacity 
utilization measures the current level of economic activities or the amount of slack in the 
economy by measuring the level to which economic resources are utilized. With labor 
considered a component of said resources, the capacity utilization rate is a broader 
measurement of economic activities than the unemployment rate or the utilization of 
labor. Moreover, since capacity utilization is calculated and published on a monthly 
basis, information provided by capacity utilization is more contemporaneous than the 
quarterly GDP readings. In the 1970s, economists start recognizing the contemporary 
information provided by capacity utilization in forecasting inflation. The forecasting 
ability of capacity utilization is still utilized by economists today. 
For instance, in the 2007 Monetary Policy Report to congress, the former Federal 
Reserve Board Chair Ben Bernanke states, “Upward pressure on inflation could 
materialize if final demand were to exceed the underlying productive capacity of the 
economy for a sustained period. The rate of resource utilization is high, as can be seen in 
rates of capacity utilization above their long-term average and, most evidently, in the 
tightness of the labor market”. The passage implies that high resource utilization would 
exert upward pressure on inflation, where resource utilization is measured by both 
capacity utilization and labor market conditions. Particularly, as demand exceeds the 
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level output at maximum sustainable production level, the high level of utilization would 
put upward pressure on prices. More recently, in an economic report, Economists at 
Wells Fargo Securities write, “Capacity utilization edged down to 77.5 percent and 
continues to suggest little pricing pressure from the industrial sector”. The report also 
suggests that capacity utilization could predict inflation, where a decline in capacity 
utilization implies little pressure on prices.  
Although the established inflation-utilization relationship is often cited and 
utilized by economists in predicting future price pressure, more recent studies in both 
2004 and 2015 found that the relationship between capacity utilization and inflation is no 
longer statistically significant.2 Federal Reserve Bank of Philadelphia Economists, 
Dotsey and Stark, found that the relationship between capacity utilization and inflation 
has broke down after the 1980s. The authors hypothesize that the change in the 
relationship is cause by different economic shock present during each time period or the 
changing nature and effect of monetary policies. Through this research, we further 
address why the relationship between capacity utilization and inflation has weakened.  
This research investigates breakdown in the inflation-utilization relationship in the 
following four parts. 
First, the research looks at recent developments in the relationship between 
capacity utilization and inflation. Perhaps, the deterioration in the inflation-utilization 
relationship after the 1980s is temporary and due to a cyclical phenomenon specific to 
that time period. If the break down in the relationship is not structural, the updated data 
will show that the relationship still exists.  
""""""""""""""""""""""""""""""""""""""""""""""""""""""""
2 See Dotsey and Stark (2005) and Ahmedy and Cassou (2015). 
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Second, the research examines the forecasting ability of capacity utilization on 
inflation by using multiple inflation measurements. Given prior literature employed 
different measurements of inflation, the contradicting empirical results might be resulted 
from the discrepancy in the inflation measurements. Therefore, this research utilizes three 
major broad inflation indicators.  
Third, this research modifies Dotsey and Stark’s empirical model by adding 
additional explanatory variables. The inclusion of control variables utilized by prior 
literature tests if the discrepancy of the results were caused by the elimination of the other 
economic factors. 
Finally, and most importantly, the research examines the relationship between 
capacity utilization and inflation on an industry level basis. If the relationship between 
inflation and capacity utilization has broken down on an aggregate basis, does the 
forecasting power of capacity utilization remain on an industry level? 
In this paper, section 2 summarizes prior literature on the relationship between 
capacity utilization and inflation. Section 3 describes the theoretical model and section 4 
defines the empirical models. Section 5 provides a description of the data. Section 6 
summarizes the empirical results and section 7 discusses the key findings, followed by a 
conclusion in section 8.  
 
 
2. Literature Review 
The relationship between capacity utilization and inflation started to gain attention 
in the 1980s. Garner (1994) found that capacity utilization in the manufacturing sector a 
reliable leading indicator for inflation. The author found a stable relationship amongst 
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capacity utilization and future Consumer Price Index (CPI). Garner also found that the 
relationship has not weakened due to openness of the U.S. economy, rapid technology 
changes or rising business investment between 1964 and 1993.  
Emery and Chang (1997) questioned the stability of the relationship between 
capacity utilization and inflation over time. Their OLS empirical results showed a 
positive and significant relationship between capacity utilization and future inflation 
growth from 1967 to 1996. Their finding holds for two different measurements of 
inflation, Consumer Price Index (CPI) and Producer Price Index (PPI). The authors also 
tested for a break in the relationship between capacity utilization and inflation over time 
and found a significant parameter instability starting at 1983. Although, their empirical 
results revealed that capacity utilization had significant predictive power for CPI before 
1983, capacity utilization losses its forecasting ability for CPI after 1982. As for PPI, the 
relationship with utilization is stronger than the capacity utilization and CPI relationship 
before 1983. Even though the strength of relationship declined after 1982, the authors 
found empirical evidence for a significant positive predictive relationship between 
capacity utilization and PPI, especially at six months forecasting horizons.  
Although literature in the 1980s and 1990s found capacity utilization to contain 
predictive power on future inflation, research in the following decades started to find 
conflicting evidence to the theory. A recent study on the predictive power of capacity 
utilization on inflation by Dotsey and Stark (2005) concluded that the statistical 
relationship between capacity utilization and core PCE inflation is not robust. 
Particularly, capacity utilization’s forecasting ability has diminished starting in the 1980s. 
Using a linear forecasting model, they found the link between capacity utilization and 
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inflation changes over time. While capacity utilization has forecasting power over 
inflation during the early 1980s in their out-of-sample predictions, utilization loses its 
forecasting ability during the late 1980s.  
In a most recent study, Ahmedy and Cassouz (2015) found the relationship to be 
reversed that inflation measured by core CPI, rather, contains forecasting ability for 
capacity utilization. Their empirical results show that in the long run, as the rate of 
inflation increases by 1 percent, capacity utilization increases by approximately a 0.004. 
In the short run, they found that changes in the inflation rate do Granger cause capacity 
utilization while changes in capacity utilization do not Granger cause inflation. The 
authors suggest “the lack of Granger causality from capacity utilization to inflation casts 
doubt on the older view that capacity utilization could be a leading indicator for future 
inflation”.  
While existing literature have examined the relationship between capacity 
utilization and inflation on aggregate basis using overall capacity utilization and inflation 
measurements, the relationship between the two economic indicators has not been 
examined on an industry specific basis. Although, suggested by earlier research, the 
relationship between broad capacity utilization and inflation has weakened, this paper 
focuses on whether if this decreased forecasting ability of capacity utilization on inflation 
is caused by the relationship between the two indicators in particular industries or across 
all industries. In other words, is the deterioration in the inflation-utilization relationship 
industry specific? Given both capacity utilization and inflation are measured at an 
industry level, this research assesses the significance of industry level capacity utilization 
9"
on predicting industry level inflation to investigate whether if forecasting power of 
capacity utilization remains in individual industries.  
 
3. Theoretical Framework  
 The forecasting information captured by capacity utilization is explained by the 
standard Phillips curve. Following the standard natural rate version of Phillips curve from 
Friedman (1968) without the addition of the supply variable from Gordon (1976), the rate 
of inflation (!!) is modeled with three components: inertia3 ( !!!!) and the demand 
variable (!!) with L indicating lag operator. The equation follows:  !! = !+ ! ! !! + !!! + !!   !,!, ! = !"#$%&#!'!!"#$%!%#&'( 
In the original Phillips curve model, the unemployment rate or the output (GDP) 
gap is used as the demand variable. Since capacity utilization measures the level of 
production of the industrial sector, the indicator measures the amount of slack in the 
economy and the relative level of output. Additionally, capacity utilization serves as an 
improved measurement of demand, given that as the labor market experience structural 
shifts, the unemployment fails to capture the aggregate slack in the economy.  Thus, in 
this paper, we use capacity utilization as an estimate of the demand variable.  
 
 
  
""""""""""""""""""""""""""""""""""""""""""""""""""""""""
3 Inertia or lagged values of inflation reflect the concept of rational expectations and price 
expectations. 
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4. Empirical Models  
4.1 The relationship between aggregate capacity utilization and future inflation 
We begin by examining the relationship between the total capacity utilization and 
overall inflation between 1967 and 2015 using seven different measurements of inflation. 
Equation (1) is a slightly modified regression model utilized by Dotsey and Stark, which 
regress trailing inflation rates and lagged capacity utilization with current inflation value.  
 !! = !! + !!!!!! + !!!"!!! + !!! (1) !! = !"#$%&"!"'($!!"!!"#$%&!'" !!!! = !"##$%!!"#$%&!'"!!"#!$%&'()! ! = 1, 2 4 !"!!! = !"##$%!!"#"!$%&!!"#$#%&"#'(!(! = 4)5! !!,!!,!! = !"#$%&#!'!!"#"$%&'%#( !! = !""#"!!"#$ 
 
With equation (1), we will assess the relationship between capacity utilization and 
future inflation using updated data. The addition of data from 2003 to 2015 allows us to 
examine whether if the breakdown in the inflation-utilization relationship is specific to 
the 1980s and 1990s time period, and whether if the predictive ability of capacity 
utilization has returned after the breakdown. Furthermore, we will use multiple 
measurements of inflation to test whether if the contradicting empirical outcomes from 
prior literature are resulting from the difference in the measurement of inflation.   
""""""""""""""""""""""""""""""""""""""""""""""""""""""""
4 The number of lagged inflation is determined by partial autocorrelation.  
5 The lagged time period of capacity utilization is determined by AIC values between 
capacity utilization and inflation variables. 
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4.2 The Addition of Control Variables 
Equation (2) examines the forecasting power of capacity utilization while 
controlling for other economic indicators believed to have predictive power over future 
rate of inflation. The unemployment rate is included given the concept of the Phillips 
Curve referred earlier on in the introduction. Given Dotsey and Stark suggest that 
monetary policy has influence over price levels, the inclusion of money supply variable 
controls for the effect of monetary policy. Since capacity utilization and inflation are 
cyclical economic indicators, the recession variable will control for the fluctuations in 
both indicators caused by the business cycle. The recession variable, R, equals to 1 if the 
economy is in a NBER recession at time t and equals 0 otherwise. The inclusion of other 
economic indicators allows the model to test if the explanatory power of capacity 
utilization already exists in other indicators.   
 !! = !! + !!!!!! + !!!"!!! + !!!"! + !!!! + !!!! + !! (2) !! = !"#$%&"!"'($!!"!!"#$%&!'" !!!! = !!""#$!!"#$%&!'"!!"#!$%&'!!!(! = 1,2) !"!!! = !"##$%!!"#"!$%&!!"#$#%&"#'(!(! = 4) !"! = !"#$%&'($#")!!"#$!!"!!"#$!! !! = !"#"!!!"! "#$%!!"##$%!(!2)!!"!!"#$!! !! = !"#"$$%&'!!"#$"!!"!(!"#$%!!"!1!!"#$%&!!!!"#"$$%&', 0!!"ℎ!"#$%!!) !!,!!,!!,!!,!!,!! = !"#$%&#!'!!"#"$%&'%#( !! = !""#"!!"#$ 
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4.3 The relationship between industry-level capacity utilization and inflation  
 The empirical model for estimating the relationship between industry level 
capacity utilization and inflation is similar to that of equation (1), with each industry 
indicated by subscript k.   
 !!,! = !! + !!!!!!,! + !!!"!!!,! + !!!!!(3) !!,! = !"#$%&"!"'($!!"!!"#$%&!'"!!"!!"#$!!!!"!!"#$%&'(!! !!!!,! = !"##$%!!"#$%&!'"! "#$%&"!"'(!!"!!"#$%!! − !!!"!!"#$%&'(!!!(! = 1)! !"!!!,! = !"##$%!!"#"!$%&!!"#$#%&"#'(!!"!!"#$!! − !!!"!!"#$%&'(!!!(! = 4) !!,!!,!! = !"#$%&#!'!!"#"$%&'%#(! !! = !""#"!!"#$ 
 
5. Data Description 
Measurement of capacity utilization 6 
The Federal Reserve Board publishes a monthly measurement of capacity 
utilization along with its industrial production report. Capacity utilization is estimated by 
dividing the output index (seasonally adjusted) by a capacity index. Capacity indexes 
attempts to measure a “sustainable maximum output”, which is defined as the greatest 
level of output a plant can maintain within the framework of a realistic work schedule 
and assuming sufficient inputs are available. Capacity utilization is the ratio of the current 
index of output and the capacity index, both of which are estimated by the Federal """"""""""""""""""""""""""""""""""""""""""""""""""""""""
6 Capacity utilization data are obtained from the Federal Reserve board. Aggregate level 
of capacity utilization rate is available from Jan. 1967 to 2015. Industry level capacity 
utilization rate is available from Jan. 1972 to 2015.  
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Reserve using varies economic surveys. Capacity utilization rate is constructed for 88 
industries, with all facilities located in the United States. Not only capacity and capacity 
utilization are measured for all industries on an aggregate basis, but also calculated for 
three major industries, which are manufacturing, mining, and electric and gas utilities.  
In addition to the three major industries, the Federal Reserve also computes 
capacity utilization industries corresponding to most of three- and four-digit North 
American Industry Classification System (NAICS) industries. For instance, capacity 
utilization is estimated for both durable and nondurable manufacturing goods. The index 
is also estimated for sub-categories of staple consumer goods, such as food, beverages, 
textile and apparels. Other industries include motor vehicles production, computer 
equipment manufacturing and crude and oil processing.  
 
Measurements of inflation 7 
Multiple inflation indicators are used as a measurement of changes in the price 
level. Inflation indicators include various measures of the PCE (Personal Consumption 
Expenditures price index excluding food and energy) deflator, the CPI (Consumer Price 
Index) and the PPI (Producer Price Index). 
PCE and core-PCE are monthly inflation indicators, published by the Bureau of 
Economic Analysis in the Personal Income and Spending report. PCE captures the prices 
paid by the consumers on a variable basket of goods. Although core-PCE excludes 
volatile foods and energy prices, it measures the prices change in both goods and services 
paid by the consumers. The PCE price indices for both goods and services sector will also 
""""""""""""""""""""""""""""""""""""""""""""""""""""""""
7 Inflation data series are obtained from Federal Reserve Economic Data (Fred). 
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be used as measurements of inflation to test whether if overall capacity utilization exert 
different inflationary pressure on the price of goods versus services. CPI and core-CPI are 
calculations of price changes published by the U.S. Department of Labor. Slightly 
different from PCE, CPI measures the price of a fixed basket of goods and services over 
time paid by the consumers. PPI, published monthly by the Bureau of Labor Statistics, 
measures the change in prices paid by businesses. PPI measures prices paid by 
manufactures and wholesalers for final goods. Unlike CPI and PCE, PPI is the price that 
the producer receives on their products. The difference between the CPI and PCE and PPI 
is the mark-ups added by retailers. The price pressure passed on from industrial firms 
represented by capacity utilization is more accurately reflected by PPI, thus, the 
relationship between capacity utilization and PPI is likely to be stronger than that with 
CPI and PCE.  
Similar to capacity utilization, industry level inflation measured by producer price 
index (PPI) is classified by three- and four-digit North the same NAICS codes. There are 
24 matching three-digit NAICS coded industries in both capacity utilization and PPI data. 
This allows us to create a panel data set and 24 separate time series data in order to 
estimate the effect of capacity utilization on inflation on an industry-specific basis.  
 
Additional variables 
 Described in the empirical model section, equation (2) includes additional 
economic indicators: the unemployment rate, money supply and recession variable. The 
Bureau of Labor Statistics publishes the unemployment rate in the unemployment 
situation monthly report. The monthly percent change in money supply measured by M2, 
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which include M1, the total amount of coin and currency in circulation, with the addition 
of the assets held by households, which consist of savings deposits, time deposits and 
balances in retail money market mutual funds. Both the unemployment rate M2 data 
series are obtained from Federal Reserve Economic Data (Fred). U.S. recession is 
identified by The National Bureau of Economic Research (NBER) on a monthly basis. 
The recession variable equals to 1 when the economy is in a recession and 0 otherwise. 
 Table 1A in the Appendix shows the summary statistics for each key aggregate 
variable. Table 2A in the Appendix lists the summary statistics of the capacity utilization 
and PPI for each industry. Additionally, Table 3 lists 24 industries with its corresponding 
NAICS codes. 
 
6. Results and Findings 
6.1 Aggregate level data  
6.1.1 Regression results for equation (1): !! = !! + !!!!!! + !!!!!! + !!!"!!! + !! 
 Granger causality test results show that capacity utilization granger cause CPI, but 
CPI does not granger cause capacity utilization. Capacity utilization and core CPI do not 
granger cause each other. Also, capacity utilization and both aggregate and core PCE do 
not granger cause each other. However, capacity utilization granger cause inflation 
measured by PPI, but PPI does granger cause capacity utilization.8 Granger causality test 
results indicate there relationship between capacity utilization and future inflation 
measured by CPI and PPI.  
""""""""""""""""""""""""""""""""""""""""""""""""""""""""
8 Granger causality test results are evaluated at 95% confidence level. 
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 The coefficient estimations of capacity utilization variable over the entire 
sampling period, 1967-2015, and varies time periods are listed in Table. If the 
relationship between capacity utilization and inflation persists, the coefficient of the 
capacity utilization variable in equation (1) would be positive. Positive parameter 
estimates indicates that a 1-percentage point increase capacity utilization would result in 
increase in the measurement of inflation by the magnitude of the coefficient. Regression 
estimations of equation (1) show that the sign of coefficient varies between different 
inflation measurements. When CPI is used as the inflation measurement, the sign of the 
coefficient is positive for all time periods and across various time periods.9 The 
coefficient when PCE is used as inflation measurement is zero and negative across 
multiple time periods, while the results for PPI is mixed.  
Furthermore, the magnitude of the coefficient estimates is small showing the 
effect of 1 unit increase in capacity utilization on inflation ranges from 0 to 2.1 
percentage points. For example, as capacity utilization increase by 1 unit, CPI would rise 
by 1.3 percentage points.  
The significance of coefficient estimates from equation (1) also varies between 
different measurements of inflation. Results show that a significant relationship exists 
between aggregate capacity utilization and future headline and core CPI and PPI of all 
finished goods over the entire testing period, between 1967 and 2015. In contrast, over 
the same time period, there is no significant relationship between capacity utilization and 
future headline and core PCE price indices and aggregate PPI and PPI of all industrial 
commodities.  
""""""""""""""""""""""""""""""""""""""""""""""""""""""""
9 Time periods are 1967-1980, 1980-2000, 2000-2015, and 1980-2015.  
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Similar to the results from prior literature over time, our empirical results from 
model (1) show that the relationship between capacity utilization and future inflation 
varies across different sub periods. Since Dotsey and Stark found the relationship broke 
down in the 1980s, year 1980 is used as a breaking point in sample time period. In 
addition, Dotsey and Stark sample period ends at 2003, so we used year 2000 as another 
breaking point. Hence, separate sub sample regressions are conducted in the following 
time periods: 1967-1980, 1980-2000, 2000-2015, and 1980-2015.   
Table 2 lists equation (1) capacity utilization coefficient estimates for multiple 
time periods. Results show that capacity utilization is useful in forecasting the headline 
and core CPI and PPI inflation before 1980. Nevertheless, the predictive power on 
headline and core CPI disappears between 1980 and 2000 as the coefficient gets to close 
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to zero. In addition, between 1967 and 1980, an increase in capacity utilization is 
followed by a greater change in headline CPI and PPI than during the entire time period. 
The ability of capacity utilization in forecasting future CPI and PPI disappears entirely 
after 1980. Although the significance of the coefficient returns showing that the 
forecasting ability of capacity utilization on core CPI recurs after 2000, the magnitude of 
the coefficient is reduced. This shows that the effect of capacity utilization on core CPI, 
while diminished between 1980 and 2000, reoccurred after 2000. Nevertheless, capacity 
utilization doesn’t exert upward pressure on inflation measured by PCE. Empirical results 
show that capacity utilization is not a reliable forecasting variable in predicting future 
inflation measured by PCE price index, the preferred inflation measurement used by the 
Federal Reserve Board. 
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6.1.2 Regression results for equation (2): 
 !! = !! + !!!!!! + !!!!!! + !!!"!!! + !!!"! + !!!! + !!!! + !! 
When additional economic indictors are included as explanatory variables in 
addition to capacity utilization, the predictive power of capacity utilization on inflation 
measurements remains roughly the same as estimated by equation (1). Empirical 
estimations from equation (2), listed in Table 3, show that capacity utilization puts 
upward pressure on inflation measured by CPI and core CPI. Meanwhile, capacity 
utilization has no effect on PCE and core PCE. Instead, results show that both 
unemployment rate and money supply exert positive pressure on PCE. While the 
coefficients are not significant at the 5 percent level, the sign and magnitude of the 
coefficients indicate that capacity utilization has a positive effect on inflation measured 
by PPI. 
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Results, listed in Table 4, show the forecasting ability of capacity utilization 
estimated by equation (2) varies over sub time periods.  Similar to results from equation 
(1), capacity utilization is useful in forecasting the headline and core CPI and PPI 
inflation before 1980. Nevertheless, the predictive power on headline and core CPI 
disappears between 1980 and 2000 as the coefficient gets to close to zero. Although the 
significance of the coefficient returns showing that the forecasting ability of capacity 
utilization on core CPI recurs after 2000, the magnitude of the coefficient is reduced. The 
effect of capacity utilization on core CPI diminished between 1980 and 2000, but the 
predictive power reoccurred after 2000. Finally, results show that capacity utilization 
doesn’t exert upward pressure on inflation measured by PCE. 
 
 
 
6.1.3 Postestimation 
R-squared values, listed in both Tables 1 and 2, are above 90 percent for all 
regressions, indicating that the linear model is a good fit. Furthermore, estimated residual 
values from each regression assume a close to normal distribution. Residual plots, in 
Chart 1A and 2A of the Appendix, show that predicted residual values are scatter 
21"
randomly around zero. Both attributes of the residuals show that the assumed linear 
models (1) and (2) are appropriate. 
 
6.2 Industry level data results 
We analyzed industry level capacity utilization and PPI data as a panel set.  In 
addition, we examined the relationship between capacity utilization and inflation for each 
individual industry.   
Although the forecasting ability of aggregate capacity utilization on broad PPI 
inflation measurements has dissipated after 1980, the relationship between capacity 
utilization and PPI remains on an industries level basis. Panel regression estimations, 
listed in Table 5, show that the coefficient of capacity utilization by industry is positive 
and significant at 10 percent confidence level. 
 Results show that industry specific capacity utilization is useful in predicting 
corresponding industry level PPI. Both data sets are also divided into two sub samples of 
panel data set, each represent a major industries by the first two digits of the industry 
NAICS codes. Industry codes starting with digits 21 are mining industries, and NAICS 
codes starting with 31, 32 and 33 are manufacturing industries. The results within each 
major industry show that an increase in capacity utilization has a greater effect in the 
manufacturing than in the mining industries.  
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As for individual industry analysis, granger test results, shown in Table 6, indicate 
that capacity utilization granger cause PPI in 7 of the 24 industries. At 3 months lag10, 
capacity utilization granger causes PPI in these industries: support activities for mining, 
food, leather and allied product, paper, chemical, primary metal, fabricated metal 
product, machinery, transportation equipment, and furniture. Meanwhile, the magnitude 
and significance of the coefficient estimates present supporting evidence for the 
relationship in some industries and conflicting results with the granger causality tests for 
other industries.  
Granger causality results are listed in Table 4A of the appendix. Although 
capacity utilization granger cause inflation in support activities for mining, the estimated 
coefficient is -0.036 and not significant at the 5 percent confidence level, this shows that 
there is a lack of positive relationship in the support activities for mining. Similar results 
are seen in the primary metal industry and transportation equipment industry. In the food, 
leather and allied product, fabricated metal product industries, the coefficient is positive, 
but close to zero and insignificant at the 5 percent confidence level. However, positive 
and significant coefficients and granger causality is seen in the machinery industry, """"""""""""""""""""""""""""""""""""""""""""""""""""""""
10 The number of lagging capacity utilization is determined by AIC values between 
capacity utilization and inflation. 
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indicating a strong positive relationship between capacity utilization and future price 
level. Finally, even though there is no granger causality in the paper, chemical and 
furniture industries, positive and significant coefficients show that a relationship between 
capacity utilization and future inflation exist in these industries. 
A bar chart graph of the regression coefficients, present in Chart 1, shows a 
positive relationship between capacity utilization and inflation exists in manufacturing 
industries identified with NAICS codes beginning with 32. These industries include, 
paper, printing and related, petroleum and coal and chemical manufacturing industries.  
 
Chart 1: Coefficient Estimates of Industry Level Capacity Utilization 
 
 
 
7. Discussion 
7.1 Conjecturing reasons behind relationship breakdown in the 1980s and 1990s 
Empirical analyses of the relationship between capacity utilization rate and 
inflation rate show that one should be cautious in using capacity utilization as the only 
factor to estimate inflationary pressures. Similar to Dotsey and Stark (2005)’s findings, 
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this research found the relationship between capacity utilization and inflation broke down 
in the 1980s and 1990s. The forecasting ability of capacity utilization on inflation 
measured by CPI, core CPI and PPI is robust before the 1980s. After the breakdown in 
the 80s and 90s, the relationship between capacity utilization and inflation measured by 
core CPI returns, but with capacity utilization exerting weaker upward pressure on core 
CPI than during the time period before 1980.  
The relationship between capacity utilization and future inflation is derived from 
the Phillips Curve, where capacity utilization is used as a measurement of demand or an 
alternative measurement for the output gap or unemployment rate in the Phillips Curve. 
This relationship is shown to exist before the 1980s. However, during the time period 
between 1980 and 2000, empirical results no longer support the theory. The breakdown 
in the relationship could possibly be attributed to two main reasons. First, the type of 
economic shock present during the 1980s and 1990s were different, which distorted the 
forecasting relationship. Second, the breakdown could also be explained by the change in 
the use and effectiveness of monetary policy. 
In the 1980s, President Ronald Reagan implemented fiscal policies targeting 
supply side of the economy. For example, President Reagan cut tax rates in attempt to 
stimulate economic growth and productivity of workers, as well as savings and 
investments. The President’s policies resulted in a dramatic increase in capacity 
utilization, as shown in Chart 2, as workers are incentivized to improve productivity by 
the increase in their disposable income. This increase in capacity utilization is induced by 
supply side incentives rather than an increase in demand.  Therefore, during the 1980s, 
inflation didn’t respond as well as it did previously to the rise in capacity utilization. The 
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large amount of supply-side economic stimulus is district to the Reagan era. The presence 
of supply side shocks could be a possible explanation for the inflation-utilization 
breakdown in the 1980s as a structural break in the rolling coefficients11 were detected in 
1981. 
Chart 2: Capacity Utilization vs. Inflation
 
 
 
In the 1990s, the U.S. economy was in a decade long economic expansion. 
Following the stock market crash in 1987, the Federal Reserve implemented monetary 
policies to increase their creditability in achieving stable inflation. The Federal Reserve 
Chairman, Alan Greenspan, responded each increase in inflation with a great increase in 
interest rates. The amplified focus on inflation resulted in lower and stabilized price 
levels during the 1990s. As a result, there is less volatility in inflation in the 90s than in 
previous periods. The effective of quick and responsive monetary policy in taming 
inflation in the 1990s changed how inflation responded to capacity utilization.  
 """"""""""""""""""""""""""""""""""""""""""""""""""""""""
11 Rolling coefficients are calculated with 5 years rolling window. Given the average 
duration of a business cycle is 69 month, we used 5 years rolling window.  
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7.2 Why is the relationship different among inflation measurements? 
 Empirical results show that the effect of capacity utilization is different depending 
on the measurement of inflation. While capacity utilization exerts upward pressure on 
inflation measured by CPI and PPI, it has no significant explanatory power over PCE. 
The disparity in the relationship could possibly be caused by the distinctions in the 
inflation measurements. CPI measures the price change of a fixed basket of goods and 
services while PCE measures the price change of a varying basket of goods and services. 
The basket used by the PCE adjusts with consumers’ purchasing behaviors in the short 
term, which is the main difference between CPI and PCE. Given this feature, PCE is 
believed to be a more precise measurement of price changes over time. In particular, the 
Federal Reserve prefers PCE and core PCE as their main measurements of inflation. As 
discussed earlier, the Federal Reserve’s increasing focus on inflation in the 90s is a 
potential explanation for the weakened capacity utilization and inflation relationship. 
Given the Federal Reserve implemented a 2 percent inflation target in 2012 with inflation 
measured by core PCE, the emphasis on core PCE increased price stability. The 
underlying differences in CPI and PCE inflation measurements and the Federal Reserve’s 
focus on one rather than the other are potential reasons why the relationship between 
capacity utilization and the two inflation indicators varies. 
 
7.3 Why does the forecasting ability remain on an industry specific basis? 
On an aggregate basis, capacity utilization rate contains no information for future 
inflation measured by PPI. However, industry specific capacity utilization has predictive 
powers for corresponding industry PPI inflation measurements across multiple industries. 
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Although results vary between individual industries, the predictive power of capacity 
utilization is significant in the major manufacturing sector. In particular, the strong 
relationship with capacity utilization is concentrated in the paper, print and related 
products, petroleum and coal and chemical industries. Potential explanations for 
differences among these industries include the cost and accessibility of increasing 
production when a certain high capacity utilization is reached. For example, industries 
that could easily increase production without experiencing large increase in input costs or 
move production abroad with a lower cost would experience less pressure from capacity 
utilization. Whereas, industries with larger fixed costs, such as building a new plant, to 
accommodate increase in demand for production, would pass on the increase input costs 
to retailers. 
 
8. Conclusion 
Empirical analysis of the relationship between capacity utilization rate and 
inflation rate shows that one should be cautious in using capacity utilization to forecast 
inflation. Although the forecasting ability of capacity utilization on inflation measured by 
CPI, core CPI and PPI is robust before the 1980s, the inflation-utilization relationship 
broke down in the 1980s and 1990s. After the breakdown during this time period, the 
relationship between capacity utilization and inflation measured by core CPI returns, but 
with capacity utilization exerting weaker upward pressure on core CPI than during the 
time period before 1980. The breakdown in the relationship could potentially be 
attributed to the supply-side shocks present during the Reagan Administration in 1980s 
and the increasing use of monetary policy to stabilize inflation during the 1990s. 
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 Empirical results also show that the effect of capacity utilization is different 
depending on the measurement of inflation. The underlying differences in CPI and PCE 
inflation measurements and the Federal Reserve’s focus on one rather than the other are 
potential reasons why the relationship between capacity utilization and the two inflation 
indicators varies. 
On an aggregate basis, capacity utilization rate contains no information for future 
inflation measured by PPI. However, industry specific capacity utilization has the ability 
to forecast corresponding industry PPI inflation across multiple industries. Although 
results vary between individual industries, the predictive power of capacity utilization is 
significant in the major manufacturing sector. Further research needs to investigate why 
the relationship between aggregate capacity utilization and PPI has broken down while 
the relationship on an industry specific level persists. Moreover, addition research is 
needed to address why the explanatory power of capacity utilization on future price levels 
varies between industries. 
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Appendix 
Table 1A: Summary Statistics of Key Variables 
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Table 2A: Summary Statistics of Industry Capacity Utilization (CU) and PPI 
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Table 2A (Continued): Summary Statistics of Industry Capacity Utilization and PPI  
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Table 3A: Industries with its corresponding NAICS codes 
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Table 4A: Granger Causality Results for Individual Industries 
 
Notes: Granger causality tests are conducted with 3 months trailing values of capacity 
utilization and inflation. Significance is determined with 5 percent confidence level. 
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Chart 1A: Residual Plots for Equation (1) 
 
Notes: Residuals are predicted by the estimated coefficients from regression of equation 
(1) over the entire sampling period, 1967-2015. Residuals are plotted against time for 
each measurements of inflation. 
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Chart 2A: Residual Plots for Equation (2) 
Notes: Residuals are predicted by the estimated coefficients from regression of equation 
(2) over the entire sampling period, 1967-2015. Residuals are plotted against time for 
each measurements of inflation. 
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